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CR LG CHARGE XeF*® EXCIMER LASER WITH DISCHARGE STABILIZATION BY ELECTRON 
IM OF LOW CURRENT DENSITY 


ningrad PIS'MA V ZHURNAL TEKHNICHESKOY FIZIKI in Russian Vol 7, No 20, 


6 Oct Sl (manuscript received 18 Jun 81) pp L2l/-1L221] 


AASOV, N. G., DANILYCHEV, V. A., KERKLMOV, O. M. and MILANICH, A. I., 


hysics stitute imeni P. N. Lebedev, USSR Academy of sclences, Moscow 
Abstract | The authors study the threshold and output characteristics of an 


ExF* excimer laser pumped by a fast discharge at different current densities 
f the discharge-stabilizing electron beam. The electron beam was coupled 
into the stainless steel laser chamber through a window measuring 1 x 18 cm 
overed with aluminum foil 50 um thick. Electron beam current pulse duration 
was about 50 ns, electron _energy was 150 keV, and beam current density was 
variable from a few mA/ cm? to several hundred A/cm-. Discharge was between a 
stainless steel grid and a brass electrode across a gap of about 1.5 cm. 
ifterent mirrors on a 353 nm wavelength were used with reflectivity from 
8 to LOOX and spacing of 25 cm. Volume of the active region was 0.5 x 1.5 x 18 cm. 
\n investigation of lasing energy as a function of mixture composition 
(He:Xe:NF,) showed that the optimum pressure of NF, is about 5 mm Hg for all 


; 
mixtures. Gain of the XeF* active medium was about 0.7? cm™/ at a pressure of 
Ss atm for a mixture of He:Xe:NF, = 350:1.5:1. Maximum energy was 13 mJ at a 
pressure of 2 atm for mixture He;Xe;NF3 = 350:2.5:1. The results show that 

) tf electron multiplication in a tast discharge can be realized begin- 
ing with a minimum electron concentration of about 1010 cm73, In contrast to 


with accumulation of negative tons, the pulse duration of the external 
ionizing cadiation can be considerably reduced to 50 ns. Stabilization of the 
Jischarge by an external homogeneous toniver reduces the load on the foil, 
increases the laser pulse recurrence rate to tens of kilohertz, and raises the 
iverage emission power to several kilowatis. Figures 3, references 7: 


Russlan, 4 Western. 
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YStS CLEARING WAVE AND OP .CGAL QUALITY OF PHOTODISSOCTATIVE LASER 


entogra ‘LS'MA V ZHURNAL TEKHNICHESKOY FIZIKI tn Russtan Vol » NO LY, 


nanuscript received 9 Jul 81) pp 1160-1164 


\NILOV, O. B., ZHEVLAKOV, A. P., TUL'SKIY, S. A. and YACHNEV, I. | 


AOslra In Lashlamp excitation of photodissoctative Lodine laser i. 
quallty of the working medium Is distorted by a gasdynamic compression 

ive that arises on exposed surfaces and propagates perpendicular to C 

ce of the pumping source. The resultant gradient-index region abso: 


t ing radlatiton and reduces pumping intensity for gas layers unpertu: 
the compression wave. In this paper it is proposed that a pyrolysis cleartig 


wave be used to eliminate the influence of gasdynamic perturbations on last 

characteristics. The absorption of pumping light by the working gas followe 
neating and thermodissoctlation gives rise to the pyrolysis clearing wave 

Luc wave can produce the desired effect if it moves faster than the compre 


fon wave, and if conditions are such that during lasing in the region coves 
by pyrolysis there is not time for thermodissoctation products to accumulat 
ncities suffictent tor appreciable absorption of pumping radiation. 





kperiments were done with the pumping lamp on the axis of the laser chambe 
Maximum pumping flux was 1.6°10¢3 cm7* s7! in the 250-290 nm band. The working 
f the laser was n-C4F7I both with and without SF, as a buitfer gas. Pumnptneg 
ising pulse shapes were determined as well as the laser emission energy) 
ie eld of the stimulated emission on the output mirror of th 
ivity. the results show that flash photolysis produces a clearin 
yropagates from the lamp surface to the wall of the chamber at a rat: , ne 
elocity of the compression wave under the same conditions The mat Ls 
iergy is radiated by a zone with gradtent of the index of refractio 
eeding 2:107 - working gas pressure of 15 mm He ‘tal ene 
with or without ‘fer gas. Figure l, references 13 Russta 
\ \S IN VO V IN PT ) METAL-VAPOR \SER 
YOR LA KKADEMIL NA SSR tn Russtan Vol ), No 4, S| 
‘ ’ a | ) pp 2 1-5/7 
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tiple ‘Liision .' particle diffus , ddititon to these processes 


ire iken into consideration for meta ind buffer gas atoms, it 1s also 
ece Oo account for processes of radiat! (ransp with regard to line 
ontout ind possible trapping, as well as dissociative recombination of 
bd rer 4s Lons., Rate constants of electron-atom colltsions are averaged by 
ixwellian distribution with vartable average electron energy, which is found 
vith regard to recombination heating and cooling in the ambipolar diffusion 
is assumed that the laser is closed to an external electric 
Lr it. \ universal program in ALGOL-60 ts written for calculacing precesses 
ietal-vapor lasers based on the proposed mathematical description. 
xamp | ire given showing the behavior of major parameters of pulse- 
perlo isers based on mixtures of AutNe, CutNe and BatNe. Figures 4, 
eferences 13: L2 Russian, 1 Western. 


UDC 621.373./7 
AKAD LIGHT AMPLIFICATION IN DISPERSIVE MEDIUM WITH MULTIMODE PUMPING 


ww \ [NIK MOSKOVSKOGCO UNIVERSITETA, SERIYA 3: FIZ 


in Vol 22, No 5, Sep-Oct 81 (manuscript receives 


KA, ASTRONOM’’ A 
, De SO) pp 6-90 





AKOV, Yu. Ye. and NIKITIN, S. Yu., Department of General Physics and 
scow State University 


Abstract [he authors consider three-frequency parametric interaction of 

nn i\romatic waves under conditions where dispersion has a much greater 
effect 1 the idle wave than on the signal wave. Conditions are defined under 
whi ie idle wave can be considered monochromatic. The roots of the charac- 


teristic equation are studied in this approximation, and an exact solution is 
yr the amplitude equations with consideration of boundary conditions. 


Inalysis of the formulas shows two characteristic modes of parametric light 
implification in a dispersing medium: ‘coherent’ amplification that is 

et ‘d by the average pumping intensity wit che spectrum of the signal 

jave ying that of the pumping wave, and “incoherent” amplification determined 


intensity of the central pumping mode, with only the central component 


1 the signal wave. The parametric process could be used to produce 
1 tunable quasicontinuum in the long-wave region for spectrometric purposes. 


\ npared with similar applications of stimulated Raman scattering, this 
e would have the advantage of the capability for frequency tuning of 
e quasicontinuum by crystal rotation without changing the pumping wavelength. 
vures 2, reterences 3): + Russian, Western. 
7-661 





VTERNAL MECHANICAL STRESSES IN (Al, Ga)As HETEROLASERS 


\ LYA AKADEMI L NAUK BSSR: SERIYA FIZIKO-MATEMATICHESKIKH NAI 
10 5, Sep-Oct SL (manuscript received 18 Aug 50) pp 71 


, *., Institute of Physics, BSSR Academy of Sclences 


Abstract Residual and thermoelastic stresses caused by temperature gradtlent 
paCu.ated ra typic al tive-layer structure of (Al, Ga)As heterolase: 
» thickness * separate layers is taken as less than the length and 
Lastic defommation of .ayers due to the introduction of dislocations during 
ng from the growling temperature to room temperature is disregarde 


iislocations of nonconformity are not formed for typical concentrations of 
LAs in (Al, Ga)As reaching the order of 0.35. The lattice constants of CaAs 
ind AlAs coincide at the growing temperature, and therefore elastic deformatt 





rom noncotncidence of the lattice constant at the temperature of growth 
ilso disregarded. lt is assumed that there are no external forces. It is 
hown that with thermal power liberation of 0.5 W, the thermoelastic compres- 
jive stresses in the active region of heterolasers with typical dimensions and 
strip contiguration tastened to the heat sink in the p-region is 0.4 MPa. This 
, we rders of magnitude lower than the residual tenstle stresses of th active 
i 1 Ol diodes made without compensation of lattice mismatch, and will reach 
ie residual stress level onlv when the thermal power reaches 24 W. A comparison 
wwnitudes of -terolaser stresses on the initial degradatio Lag 
that are due to ditferent factors shows that residual stresses are predo int, 
ind therefore it 1 tictent » disregard all but thermoelasti re 
lue Co the ocal temperature gradtlent in any model of formation o ad Loca 
grid on the ea azes of heterolaser operation. Figures 2, 
eferences , ll Wester 
yg) 
RMA . IN POWER! \SER WILT vi MAINTAL 
"MA vA KHN] KOY FIZIKI in Russian \ » No 
rit {ved 12 May 8l) pp 1096-110 
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t 1! ) \ pike ) i iM ns at alt 
Lov bv a tall wit lurat Var mn the best case, 
f the energy is concentrated ! iprove this 
Ktures without LtCrorel i\ ce *‘\ . ap! sharply 
tatic voltage across the laser electrodes, resulting in much lower 
Oo maximize the Catic VoOoLicage a Ss tne w rking gap, the 
is d ed with trace amounts of ane cronezgative gas “SFy. 
* energy an pectral characterisiics of laser emission, 
apr. ‘ the lase LSse wil V Al mOouUnCS O! SF ¢ in the 
Kture e results show that the addition of SF, can bring the 
rey rd ; of the laser close ¢ e of the mixture with nitrogen. 
of ’ mm He in a mixture 1:4, the initial spike 
i ' lw Cotal energy ot! iS ithe ilse. Spectral measure- 
it ising takes place initially only 1 the rotational component 
. ¥ ; added, emission jumps to lin SAL lgures 2, reterences 6: 


TIMULATED MANDELSTAM-BRILLOULIN SCA NG BY INCOHERENT 


Veg YULAMIRYAN, A. L., RAGUL'SKLY V. V., SEMENOV, P. M. and 


An investigation is made ot excitation of stimulated Mandelstanm- 
itter 2 vy optical emissic that is incoherent in cross section. 
} nerent yptical radiation wa D1 iced by tocusing a laser 
Lux] ar onlinear mediur i of tour lenses. 
; um—-Brillovin scattering was excited in the caustic of each 
the array. The Stokes waves arising at the caustics of the 
es fluctuated in pnasé relative to one another. As a result, 
*-s radiation was made up of four mutually tncoherent spectra. 
gy beam wa sent to a second cell taining carbon disulfide, where 
stimu.ated Mandelstam-Brillouln scattering. The auxiliary 


a edia were CCl, and acetone. In both cases the length of time 
, 


} 


»ing beam formed in the first cell was considerably greacer 


f 


t the second cell. n the experiments the energies of the 
ion incident on the second cell and of the radiation transmitted 
zh it were measured together with the energy of the Stokes wave arising 





scattering in the second cell. The spatial structures of the 


w radiation entering the second cell and the radiation reflected from it 


recorded. [The results show that the incoherent stimulating beam is 
. ‘d as incoherent only as regards the energy transmitted through the 
e wever, excitation of stimulated Mandelstam-Brillouin scattering 
e energies as in the case of a coherent beam. This effect may 





be due to the small number of components making up the beam, resulting in corre 
ation among the hypersonic structures set up by the beam in the nonlinear 


’ 


edium at different times. Figures 2, references 6: 4 Russtan, 2 Western. 
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HARACTERISTICS OF NITROGEN-=LASER PUMPED DYE LASER 


Minsk ZHURNAL PRIKLADNOY SPEKTROSKOPIT in Russtan Vol 35, No 4, Oct 81 
(manuscript received 16 Jun 80) pp 612-617 


MOROFEYEV, S. N., KOZLOV, N. A., KLIMASHINA, A. G., MNUSKIN, V. Ye., 
TOXAREVA, A. N. and FEDOROV, V. A. 


|Adbstract} An investigation is made of the emission characterfstics of the 
LZn1-502 dye laser with tuning over a wide spectral range when the Kabel'yero-1 
1itrogen laser is used for excitation. The results of the study show a spec- 
tral tuning band of 355-730 nm, laser pulse duration of 10 ns or less, radiation 
divergence close to the diffraction ]imit at 2.34°107 5 radian and a linewidth 

‘f about 0.9 nm for rhodamine-6G when 1 two-prism selector is used. The line 


width of laser emission can be reduced to 0.1 nm by using a Fabry-Perot inter 
ferometer with 100-mm base and mirror reflectivities of 65%. The lower Limtt 


of the wavelength band can be reduced to 729 nm by using a KDP crysta! for 


frequency doubling. Fizures 3, references 7: 4 Russian, 3 Western. 
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\ subarev: ‘Our Achievements 1t the Control Panel of 
sts lov CO use pos } xpressilons and paradoxical cOou- 
id they have quite a good sense of humor. The "black hole’ 
Cheir creation. When the word gets around about the in- 
ylasma, we bewin liearine the phrases "infarct" and 
\ what about the word ‘Tokomak'’, which has become so 
| Lt sound like an American Indian word? 
5 ». Kadomtsev commented, — yt torget about psycholo- 
Lames, although they sound a bit strange, actually reflect 
ity and clarity of the physical ideas, which form the ba- 
rolle tuclear fusion. gut they also conceal the unbelievable 
which scil) must be overcome.” 
yf the problem of nucleer fusion over the past 
a century has seen periods of most optimistic forecasts 
disappointments. They have overtaken each other just as 
s branch of knowledge is developing. Still, there have 
sational breakthroughs. The most recent sensation took 
ecent l!0th European Conference on Controlled 
and Plasma Physics in Moscow. (t consisted of a re- 
was given by a group of Soviet scilents, on a series of 
, which are making it possible to take one more step to- 
tion of a thermonuclear reactor, which mankind needs so 
1 the near future. 
the physicists who attende the conference believe 
ars the first fuseton rea opera- 
ynstration basis. In this reactor the temperature found 
t or of stars will have been achieved; and, possibly, 
3 t } ever nuclear sion will bA mverted into electrical 
that this happens. At the solemn ceremony commemorat- 
arkable power source, recognition will be given to those 
ankind from his urgent need fur power - for then the peo- 
planet Earth will have an inexhaustible source of power - 








Thoev wall reeoruniee the eonterrbutton of ph 
v carl union, the USA, Burvupe and Asia, the creato 
ces, itn which the original ideas are embodied. 


ym and ibor oft he most talented scientists of 


isil'vyevich Kurchatov. His lecture in the Center 
arch |; iarwell, England, marked the beginning o 


ort. Kurchatov was the first to give publicity 


Viel selentists and to compare thoughts on ways 


tuclear fusion and to appeal for extensive international 


erat ion. 


is was atime of hopes. [t seemed that within a 
asnma would be winageable. Only two years later 


‘rence there were heated discussions of ideas for 


sources, in which stellar plasma must be subju 
sts of various nations followed tneir own leads. 
phasized the development of stellarators (by the 
nes from the Latin "stella", which means "star") 
Lon we did similar work on such power sources as 


ar 'kov and the "“Liven'=-2" in Moscow. At the Ins 
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nately came to be called the "“Tokomak". 


d so there was a time of hopes. lt seemed that 
pOWer source and kindle a manmade star. Then th 
of high-temperature plasma, of which Academic 


ich said: "The sclentists who began work in the 


lear tuston and encountered the instability of 
Ximately the same situation as the man who for 
npts to ride aunicycle even though he has never 
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is demonstrated a multitude of different k 
d seem that there is not enough strength to 
we » stable condition when it has been heate 
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‘d, assumed tantastic shapes, which tne 
ins had not suspected. [They were unable 
-sun. So many different forms of instability 
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point the academician added, -re are scarcely any doubts 

the final analysis the problem of controlled 

ision will be solved. Nature can only impose a Limited number of 

ltLes Co impede progress in solving this problem. After that, 

stant seeking will manage to overcome them. Nature will then 
f 


yle to come up with new dit cu 


leagership of L. A. Artsimovich a large group of Soviet 

has started working on Tokomaks, which the world recognizes 
[These Tokomaks will be the basis for the construction 
thermonuclear reactor. 


course, there is no American Indian connotation in this 
name is simply derived: electrical current (TOK), a 
Leld and a toroidal chamber. [These three ingredients fi- 
to be equated with plasma. Che Tokomak-10 power source 
iin extent subjugated plasma to man's will; this immediate- 
irth to a new wave o! optimism. 
ssary that the temperature in the reactor of the future 
thing on the order of 100 million degrees; in this case 
energy from without it will be neccessary only to ignite 
1on =- from this point on the thermonuclear reactor will burn 
But prior to the start of such a reaction the "firewood" 
to be constantly heated and to help them flare up with a 
ne. And this is a complicated task after all during a 


¢ 
pulse, for example, the Tokomak-10 requires as much elec- 
* 


a small city needs in a 24-hour pertlod. 


pinch does not heat willingly, which creates a barrier on 


the reactor: how is energy to be fed to the very core of 
most efficiently and economically? 


report at the European conterence. [t turns 
searchers headed by academician A. V. Gaponov- 
ng for nearly ten years on high-frequency me- 
plasma. 


he realization of the electron-cyclotron methcd of 

fas presented at the conference by the laboratory 
stitute of Atomic Energy, V. V. Alikayev. In the au- 
sicists from Gor'kiy and Moscow, who had also accom- 
arkable job. 


he process are clear and simple. The electrons in 
are rotated at a specific frequency. If an electromagne- 
ion is introduced into the chamber at the same trequency, 
resonance amplification, which means there is additional 
the plasma. For this a vibrating gyro generator is re- 
[ts configuration, it would seem, is uncomplicated: an 
gun in a strong magnetic field shoots a cluster of ro- 
ctrons. Then in a large resonator they are transmitted 
into an electromagnetic radiation. The energy is then 
ansmitted through pipes directly into the plasma of the Tokomak. 


16 





But this Simplicity 18 deceptive. Che Gor'kiy physicists and engi 
lwers not only proposed using vibrating gyros and conducted theoret 
il estimates, but they also designed and manufactured this most com 

plex equipment. Through the joint efforts of the Institute of Aton 


lergy and the Institute of Applied Physics they developed the prin- 
ciples of heating plasma. [These principles became a reality in th 
me yr this year. On the Tokomak-10 they made use of the world' 
29st powerful vibrating gyros. [The Last series of experiments were 
npleted in June, At the congress the scientists reported on the 
sults of their work: a power source rated at 500 KW had " 
Lshed the plasma; the temperature of the electrons rose ¢t 
m dexrees, ind ron heating was registered. Pxperiments 
naks are being conducted in Leningrad at the [Institute of Physics id 
rchnology. The plan of actions is clear - it is necessary 


rease the number of vibrating gyros. 


xt step toward a thermonuclear reactor was planned 





,. new Tokomak-15 power source is now being built; it will b , 
nid-1980's. Japan's GT-60, the USA's TFTR, and the Jet of ¢ 
European Society on Atomic Power (Euratom) - all of these * t | 
borthers of the Soviet Tokomaks. Bach ot these power sources has 
3 Own special features. Together they will make it possible to 
‘loser to the creation of the first thermonuclear reactor, which 
Will emonstrate to mankind the enormous discovery potential of thes 
Ss the creation of such a reactor 18 no longer a dream but a 
ality 
: igain tne soviet sci1lentists, just as a quarter ofr a@ century ago 
when . V. Kurchatov spoke in Harwell, have shown that they are work- 
in behal of al people.on the Earth. [In May 1978 Academician 
Ye. P. Velikhov, the leader of work On npynuclear fusion in the USSR, 
terence of the International Agency on Atomic Energy 
A DX posed *“reatCing a Tokomakereactor on a joint basis " URN - 
yrts of specialists ron various nations. [The project was pgilv- 
re nam INTOR. The council responsible for executing the project 
ymprisegd of frour men, the Soviet representative on the council 
$ : <adomtsev 
risked Boris Borisovich, "Is it true that the first thermonuclear 
yower station will be ready no sooner than the 2ist ent y? 
sclentist replied, "Even the most pessimisti<¢ s now believ 
i ls ‘ | ice place bv the end Ot pur century. .aqaom ,eV ( ep 
a ) t the optimists.” 
23 cannot be otherwise im gscienc 1 | SD i 
” WOT R l\8 hours a day in labora ru +, i apa 
, irs ) marctn. 
2 





OND MONOENERGETIC INTENSE ELECTRON BEAM WITH STABILIZED CURRENT 


PIS'MA V ZHURNAL TEKHNICHESKOY FIZIK 


in Russian Vol 7, No 20, 
6 Oct 8l (manuscript received 20 Jul 81) pp l 
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» 
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VORONIN, V. S., ZAKHAROV, S. M., KAZANSKIY, L. N. and PIKUZ, S. A., 
hysics Institute imeni P. N. Lebedev, USSR Academy of Sciences, Moscow 
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Abstract A report on experimental research leading to generation of 
ionoenergetic electron beams (<400 keV) with duration of up to 8 us having 
tabilized current (<°kA). The experiments were done on a diode with magnetic 
lLsed quasi-square wave accelerating voltage. The Marx method 
was used for generating the accelerating voltage pulses in a seven-stage unit. 
[he pulses had a rise time of less than 5 us, a flat top with duration of 10 yo, 
and a gradual trailing edge. A diagram of the diode is shown in the figure. 
This design is distinguished from conventional coaxial diodes with magnetic 
insulation in three ways: 1. all magnetic lines of force emanating from the 
transport channel are closed to electrodes under the cathode potential, com- 
pletely eliminating counter currents; 2. the inverted design makes all negative 
electrodes external with the exception of the cathode itself; 3. the diode 
is compact. Five parameters were recorded in the experiment: accelerating 
voltage across the diode, total current, current through the collector, 
current through the solenoid casing, and bremsstrahlung of the beam on the 
collector. Oscillograms show approximately 10% current stability and energy 
homogeneity of the electron beam for nearly 3 us at an accelerating voltage 
370 kV, and for nearly 5 us at 270 kV with a cathode-anode gap of 5 mm. 
urrent pulse duration is increased to 8 us with a 20 mm gap at accelerating 
voltage of 270 kV, although this is detrimental to current stability and 


reproducibility of results. Figures 2, references 4: 3 Russian, 1 Western. 
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Diagram of diode: Il--cathode; 2--transport channel; 
3--gradient ring; 4--dielectric ring; 5--solenoid; 
6--magnetic Lines of force; 7=--branch pipe for 
evacuation; 8--adjustment screws; 9=--collector; 
lO--solenoid vacuum jacket 
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1 yleld of up to 101? neutrons per pulse (Gl-3000), In the 
icelerator with storage energy of 380 kJ, the plasma state its reached 


wing the loner Line through discharge in the diode. For energy storage 
ble shaping Line of 40 kJ when beam plnching 1s used, the yield ts 
‘utcons per pulse in the reaction TLi(d, n). The role of an ion group 


‘ously high energy ts demonstrated. The outlook for increasing the 
yield ts discussed. Figures 3, references 18: 11 Russian, 


UDC 621.384.326.22.536 
.LC BREMSSTRAHLUNG PULSE DETECTORS 


TOMNAYA ENERGLYA in Russtan Vol 51, No l, Jul 8l 
ipt received 9 Jun 80) pp 37-40 


AYA, RK. Ya. and KREMENCHUGSKIY, L. S. 


(he authors investigate the possibility of using pyroelectric 
is exposure dose radiation monitors in registration of accelerator 
in lung pulses (directional flux) of high intensity and short duration. 
lating the response of the detector to pulsed emission it is assumed 
sensing element in absorbing penetrating radiation reacts uniformly, 
the pyroelectric detector is a system with lumpea parameters. Heating 
ing are deseribed by heat balance equations. The pulses are assumed to 
enough that heat losses can be disregarded, and the conditions of 
f the detector can be taken as quasi-adiabatic. The equivalent 
circuit is made up of the capacitance of the detector and the load 


nce connected in parallel to a pyroelectric current generator. Expres- 


e derived for the sensitivity of the detector as a function of radiation 
msideration is taken of the influence of current induced by Compton 
it ts shown how detectors can be designed to minimize the Compton 
roelectrie detectors are tested by measuring nanosecond pulses, and 
imental results agree satisfactorily with the calculations. Figure l, 


Russian. 








UDC 532.6.696 


INTRODUCING HYDROGEN LNTO PALLADIUM AND TITANIUM UNDER ACTION OF 
LOW=VOLTAGE GLOW DISCHARGE 


Moscow ATOMNAYA ENERGLIYA in Russian Vol 51, No l, Jul 81 
(manuscript recelved 31 Jul 80) pp 57-58 


RADZHABOV, T. D., ALIMOVA, L. Ya., DYSKIN, V. G., MELKUMYAN, F. Sh., 
SKORODUMOV, B. G., RADYUK, T. A., KADUSHKIN, V. N. and TRINKIN, lL. I. 


[Abstract] Measurements are made of the content and depth distributtlon of 
hydrogen in polycrystalline specimens of titanium and palladium under the 
actlon of low-energy hydrogen ions (glow-discharge plasma). Specimens were 
irradiated with a dose of 1049 cm? at a potential difference across the 
electrodes of 500 V, discharge current density of 10-100 mA/cm* and hydrogen 
pressure in the working chamber of L.3°10*-3.3°103 Pa. The profile of distri- 
bution of hydrogen in the specimens was measured on an extracted beam of 20 MeV 
protons of a 1.5=-meter cyclotron by a coincidence technique: the energy of a 
proton scattered by hydrogen in the specimen was determined along with that of 
the corresponding recoil proton. The specimens were made of cold-rolled foil 
20 and 60 um thick. The results show that a region of enhanced concentration 
of interstitial hydrogen is formed vy fon implantation in materials with low 
thermal sorption capacity (palladium), but not in targets with high sorption 
capacity (titanfum). The elastic stresses resulting from the interstitial 
hydrogen lead to blistering and erosion of the surface. The ton-impl inted 
hydrogen in titanium is bound in hydrides, and can be desorbed only at elevated 
temperatures of the order of 500° C or more. On the other hand, no such com- 
pounds are formed in pajladium, and the hydrogen can be desorbed even at low 
temperatures. Figures 2, references 6: 5 Russian, 1 Western. 
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OPTICS AND SPECTROSCOPY 


UDC 621.315.592 


OPTICAL VARIBAND FLLTER WITH CONTROLLABLE PASSBAND 
eningrad FIZLKA L TEKHNLKA POLUPROVODNIKOV in Russian Vol 15, No 10, 
Oct 81 (manuscript received 6 Jan 81) pp 1928-1933 


BYVALYY , 


V. A., DMLTRIYEV, A. G., SELIVANOV, P. 1., TSARENKOV, B. V., 
UKHANOYV, Yv 
e 


i. L. amd YAKOVLEV, Yu. P., Leningrad Polytechnic Institute 
. Kalinin, Physico-Technical Institute iment A. F. loffe, 


imeni M. 
my of Sctlences, Leningrad 


USSR Acad 


Abstract} The feasibility of using semiconductors with a forbidden band 
whose width varies along one crystal coordinate as optical filters with a 
controllable passband has already been established. Here the performance of 
such a filter is examined from the phenomenological standpoint. The spectral 
characteristic of the transmission coefficient is calculated for a plane- 
parallel semiconductor plate, assuming negligible reflection, and found to 
Jepend on the width of the incident light beam as well as on its angle of 
incidence and the location of its point of incidence. In the dependence of 
the transmission coefficlent on the energy of incident photon one can, 
furthermore, distinguish a low-energy range and a high-energy range with 
lifferent characteristics and an intermediate transition range between them. 
The boundary of the low-energy range is adjustable, it depends on the geo- 
metrical parameters of the incident light beam. The practical implementation 
of these features is demonstrated on a Ge)_,Al,As device which has been pro- 
duced experimentally by Liquid epitaxy and subsequently tested in mono- 


chromatic light from a K(IM-8 incandescent lamp. Figures 3, references 2 Russian. 
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UDC 535.317 
INTERPRETING SPECKLE INTERF’ RENCE PATTERNS OF DISPLACED AND STRAINED OBJECTS 


Leningrad ZHURNAL TEKHNICHESKOY FIZIKI in Russian Vol 51, No 10, Oct 81 
(manuscript received 7 Dec 79, after revision 25 Sep 80) pp 2080-2085 


KLIMENKO, IL. S., KVARATSKHELIYA, T. G., VOLKOV, I. V. and GOLIKOVA, N. A., 
Moscow Physicotechnical Institute, Dolgoprudnyy, Moscow Oblast 


[Abstract] An analysis is made of processes yielding speckle interference 
patterns of objects undergoing deformation and rigid displacement. A method 
is proposed for interpreting speckle interference patterns produced by spatial 
tiltration of the scattered field at an arbitrary distance from double-exposed 
speckle photographs of strained and displaced objects of various kinds in 
ditferent combinations. [It is shown that in the case of uniform rigid dis- 
placement the corresponding speckle interference pattern is observed with 
filtration at distances much greater than the focal length, but is not dit- 
ferentiated with filtration in the frequency plane. In this case (filtration 
in the frequency plane) a speckle interference pattern) is formed that corre- 
sponds to displacement with rotation or deformation of the object. Therefore, 
the fleld of a double-exposure hologram can yield speckle interference patterns 
corresponding to pure uniform displacement, and to pure strain as a result 
of filtration done sequentially in the far zone and in the focal plane. 
Figure 1, reterences 7: 1 Russian, 6 Western. 
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UDC 513.82.517.9 
DETERMINING OPTICAL BODY LOCATED IN HOMOGENEOUS MEDIUM FROM ITS IMAGES 


Moscow DOKLADY AKADEMII NAUK SSSR in Russtan Vol 260, No 4, 1981 
(manuscript received 2/7 May 81) pp 799-803 


LAVRENT'YEV, M. M., associate member, USSR Academy of Sciences, 
EREVTSOV, Ye. Yu. and SHARAFUTDINOV, V. A., Computing Center, Siberian 
lepartment, USSR Academy of Sciences, Novosibirsk 


(Abstract] In an earltler paper [V. R. Kireytov, DOKLADY AKADEMII NAUK SSSR, 
Vol 252, No Ll, 1980, p 27} the concept of the photopotential was introduced 

or a broad class of distributions of optical sources situated in an arbitrary 
(inhomogeneous, anisotropic, absorbing) medium. This idea is the geometric- 
ptics tormalization of a photographic image: the photopotential of distribu- 


T 


it point x is the photograph of J taken from point x. Kireytov's paper 
‘fd Che question of finding the minimum set with distribution uniquely 
tetermined by values of the photopotential at points in this set. The authors 
‘f this paper examine this problem in the simplest case where the medium ts 
homogeneous, Lsotropic, non-absorbing, and the distribution is steady-state, 


25 








. spherically symnetric sources. An examination is made of the 
specila e of determining the distribution of optical sources in an 
i m wo-dimenstonal euclidean space where distribution J has a 
irrile meentrated on a section of some smooth curve. References 5; 


‘ 4% " WOESL@LIIL. 
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OPTOELECTRONICS 


LNFRARED QUENCHING OF PHOTOCONDUCTIVITY AND HOLOGRAPHIC RECORDING IN BISMUTH 
SILICATE 


Leningrad FLZIKA TVERDOGO TELA in Russian Vol 23, No 10, Oct 81 
(manuscript received 26 May 81) pp 3110-3116 


KAMSHILIN, A. A. and PETROV, M. P., Physico-Technical Institute 
imeni A. F. lLoffe, USSR Academy of Sciences, Leningrad 


[Abstract] Owing to their outstanding photoconduction and electro-optical 
characteristics, Bi) ,Si0, crystals are used as reversible media for holo- 
graphic data recording and as the principal elements in PROM and PRIZ space- 
time modulators of light. Bismuth silicate is a dielectric with wide energy 
gap of 3.25 eV. An experimental study has demonstrated that preliminary ex- 
posure of such a crystal to infrared radiation will quench its photoconductivity 
in the blue-green range of the spectrum and modify the characteristics of the 
holographic process. Infrared irradiation and the resulting initial drop of 
photoconcuctivity cause a transient increase of diffraction e'ficiency, its 
maximum level reached depending on the duration and intensity of that irradia- 
tion. An analysis of the phenomenon, based on the energy-band structure of 
possible electron transitions as well as on the carrier diffusion and drift 
processes, reveals nonequilibrium energy distribution of electrons trapped at 
impurity levels and nonsteady quenching of photoconductivity. The transient 
fnerease of diffraction efficiency can be explained only by bipolar carrier 

sion, which also raises holographic sensitivity. The length of the 
dittusion path can be estimated, accordingly, from the dependence of holo- 
graphic sensitivity on space frequency of holograms: 


se at, TDK 
SO L+ k2Dt 
- intensity of recording Light, a - absorption coeffictent, - quantum 
yie 1, 1 Lifetime of conduction electrons, D - diffusion coefficlent for 
free charge carriers, k - space frequency of hologram). The authors thank 
4. G. Miteva for assisting with the experiments, also S. IL. Stepanov and 
ic | ‘rrachev for helpful discussions. Figures 5, table l, references 8: 


} Russtan, 5 Western. 
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ACOUSTO=OPTLCAL CONVOLVER BASED ON INTEGRATED OPTICS ELEMENTS 


Leningrad PLS'MA V ZHURNAL TEKHNICHESKOY FIZIKI in Russian Vol 7, No 19, 
L2 Oct 81 (manuscript received 26 Jun 81) pp 1200-1203 


AKSENOV, Ye. T., KUKHAREV, A. V., LIPOVSKIY, A. A. and PAVLENKO, A. V., 
Leningrad Polytechnical Institute imeni M. I. Kalinin 


(Abstract) An important area in development of integrated optics is production 
of devices for acousto-optical processing of radio signals, and specifically 
correlators and convolvers. The diagram shows an integrated device for 
orrelational signal processing. The principal elements of the device are a 
planar optical waveguide, converters that change electric signals to surface 
acoustic waves, waveguide lenses, a light source and a photocell. In this 
paper the authors study a convolver made up of integrated and volumetric com- 
ponents in a unified structure. The planar optical waveguide, converters and 
waveguide lens were formed on a single substrate, The laser light source and 
photocell (helium-neon laser and PIN-photodiode) were external elements. The 
substrate was a Y-cut lithium niobate plate measuring 25 x 15 x 3 mm. The 
planar optical waveguide was made by titanium diffusion in an airstream 
(titanium film 40 nm thick, diffusion time 6 hours). Attenuation of light in 
this waveguide does not exceed 1 dB/cm. The waveguide lens was formed by a 
depression in the substrate 10 mm in diameter and 1.7 mm deep, and had a 

focal length of 70 mm. Slit converters were used to excite surface acoustic 
waves. Experiments showed that the working frequency band at half power is 

L10 MHz with losses on conversion not exceeding 12 dB. When square-wave 

radio pulses are sent to the inputs of the piezoelectric converters, a triangular 
pulse that is the convolution of the initial pulses is recorded at the output of 
the photocell in the region of the first diffraction order. Figures 2, 
references 4: 3 Russian, 1 Western. 
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Diagram of integrated acousto-optical convolver; 
l--beam from light source; 2--planar optical wave- 
guide; 3--waveguide lens; 4, 5--piezoelectric con- 
verters; 6--photocell; 7--rf amplifier 
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PLASMA PHYSICS 


SHOCK WAVE STRUCTURE IN WEAKLY L[LONIZED NONISOTHERMAL PLASMA 


Moscow PIS'MA V ZHURNAL EKSPERIMENTAL'NOY I TEORETICHESKOY FIZIKI in Russian 
Vol 34, No 9, 5 Nov 81 (manuscript received 29 Jul 81) pp 485-488 


AVRAMENKO, R. F., RUKHADZE, A. A. and TESELKIN, S. F., Moscow State 
University imeni M. V. Lomonosov 


[Abstract] An analysis is made of uniform induced motion of the charged 
component of a weakly tonized plasma. It is assumed that the motion is caused 
by a relatively weak (non-ionizing) shock wave propagating through the neutral 
component of the plasma. Since the velocity of ion-sound waves is much greater 
than the thermal velocity of fons and the speed of sound in the neutral com- 
ponent, the shock wave may »roduce leading fon-sound waves that perturb the 
charged component of the plasma in advance of the shock wave front. The 
1uthors examine the resultant complex nonlinear motion in the one-fluid hydro- 
dynamics model. It is shown that the structure of the perturbation of the 
charged component resembles that of a shock wave when In[ (0), -0o 9)/no] l, 
where Ong and 0,) are the neutral gas densities preceding and following the 
shock wave front respectively. Analytical expressions are derived for the 
density profiles and the velocity of the charged component. Figure l, 
references 5: 4 Russtan, 1 Western. 
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GENERATING NEGATIVE LONS IN DIODE WITH MACNETIC INSULATLON 


leningrad PIS'MA V ZHURNAL TEKHNICHESKOY FIZIKI in Russian Vol 7, No 20, 
26 Oct 81 (manuscript received 20 Jul 81) pp 1258-1262 


\GAFONOV, A. V., LEBEDEV, A. N. and ORLOV, D. B., Physics Institute 
imeni P. N. Lebedev, USSR Academy of Sciences, Moscow 


Abstract} So far, the development of negative ion sources based on using 
conventional sources of positive fons and charge exchange sources has yielded 
H~ currents that do not exceed 0.1 A. At the same time, the use of high- 
current high-voltage diodes to produce positive ions has brought beam intensity 
almost to the megampere range in a matter of a few years. In this paper the 








if out analogous capabiltittes Lor generation of negative pulsed fon 
alysis is based on a model of a flat diode formed by two parallel 
planes separated by distance d. The diode is placed in an external 
aat id B, directed parallel to the surfaces of the electrodes (y-axis) 
1a » homogeneous until the emission current appears. It is assumed that the 
ectronic fluxes are homogeneous in the y and z directions. The x- 
1 aS normal to the electrode surface. Negative ions extracted 
node plasma cross the interelectrode gap without being deflected 
tic tleld, while electrons are turned back to the cathode by this 
the diode has magnetic insulation with respect to electrons. 


an electronic component of the current sharply enhances the working 
of the device since all the energy of the source is transferred to 
yas. A system of equations is given that describes the equilibrium states of 
luxes, suming that all emitted electrons are returned to the cathode. 
ese equations are numerically solved with the assumption that all times are 


ch shorter than the time of penetration of the intrinsic magnetic field of 

beam into themetal electrodes, which corresponds to the condition of con- 
ervation of magnetic field flux when emission appears, and with boundary con- 
{tions corresponding to space-charge limited electron and ton emission currents. 
results show that ton currents can be generated that are comparable with 


e space-charge limit in such a diode under realistic conditions. For a 
iven oeigome magnetic field flux, there is an optimum voltage across the 
lode that maximizes the icon current. Beams of heavy negative tons should be 


roductble by using a plasma formed by halides with high electron affinity. 
\lthough the proposed model implies that the current density of heavy ion beams 
nust decrease in proportion to the square root of the mass of the ions, this 
reduction is only about an order of magnitude even for the heaviest halide, so 
‘hat a bromine plasma should yield a beam with intensity of the order of 
aperes per square centimeter if there are no light negative ions present. 
igures 2, references 5: 3 Russian, 2 Western. 
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FOCUSING OF LONIC LANGMUIR WAVE BEAMS 


ingrad PIS'MA V ZHURNAL TEKHNICHESKOY FIZIKI in Russian Vol 7, No 10, 
t 8L (manuscript received 5 Jun 81) pp 1177-1181 


[SEYFV, S. S. and SHUKLIN, A. P. 

\ostract|] Previous resvarch has shown that an ionic Langmuir wave is 

slulationally stable in a plasma consisting of tons and electrons. This is 
to the stabilizing action of the second harmonic on the first. In this 


iper, it ts shown that the conclusion of stability is valid when the ampli- 
le of the Langmuir wave does not exceed a certain value, and the character- 


tic dimension of the region of field localization considerably exceeds the 
oye radius of electrons. However, transport of short-wave Langmuir oscilla- 
ions in a rarefied plasma with hot electrons can easily give rise to a 


tuatilon where the characteristic transverse dimension of the beam is less than 
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the Debye radius of the electron. An analysis is made of the feasibility of 
self-focusing of beams of short-wave tonic oscillations. The analysis is based 
on a system of equations of two-fluid quasihydrodynamics and Poisson's equation. 
Lt is shown that compression of such wave beams with arbitrary potential dis- 
tribution over the cross section takes place in the quasi-two-dimensional state, 
and an equation is derived that describes this compression. Conditions of 
existence of a solution of the equation are given. References 4: 

} Russian, 1 Western. 
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UDC 537.525 


EXPERIMENTAL STUDY OF LOW=-VOLTAGE CESIUM ARC PLASMA CONDITION AT HIGH DEGREES 
OF LONIZATION 


Leningrad ZHURNAL TEKHNICHESKOY FIZIKI in Russtan Vol 5l, No 10, Oct 81 
(manuscript received 7 Aug 80) pp 2038-2042 


MIRZABEKOV, A. M., MITROFANOV, N. K., OSTROVSKIY, Yu. IL. and SHEDOVA, Ye. N., 
Physicotechnical Institute imeni A. F. loffe, "SSR Academy of Sciences, 
Leningrad 


[Abstract] Experiments were done to study the local tfonization state ina 
low-voltage arc plasma at high degrees of fonization. The plasma was produced 

by a low-voltage (U < 10 V) cesium are of millisecond duration struck between 
a thermionic cathode at 1000 K and a flat anode of the same surface area 

(1 cm?) spaced a distance of 3-10 mm apart at vapor pressures of 0.5, 1.0 and 
2.0 mm Hg in discharge currents of up to 50 A. Resonant holographic inter- 
ferometry was used to measure the distribution of cesium atom concentration 

in the ground state. These measurements were made with an optically pumped 

dye laser and a Mach-Zehnder interferometer. Electron temperature and charged 

particle concentration were spectroscopically determined from the intensity 
ind spectral distribution of the recombination 6P continuum of cesium. The 
resultant data on concentration of atoms were compared with equilibrium values 

calculated from experimental electron temperatures and concentrations by the 
Saha formula. The results show that the low-voltage cesium arc plasma is in 
the strongly ionized state as soon as the current density exceeds 10 A/cm. 

The tonizational equilibrium was not appreciably disturbed up to distances 

of the order of the electrode diameter from the discharge axis. Figures 5, 
references 8: 7 Russian, 1 Western. 
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SUPERCONDUCTIVITY 


PERFECTLON OF SMALL PARTICLES OF TITANIUM OXYNITRIDES 


Leningrad FLZLKA TVERDOGO TELA in Russian Vol 23, No 1O, Oct @1L 
(manuscript received 3 Mar 81, after final revision 25 May 81) pp 3082-3086 


WWMASHNEV, L. A., TORBOVA, O. D., BERESTENKO, V. I. and TROISTSKIY, V. N., 
[Institute of New Problems in Chemistry, USSR Academy of Sciences, 
Chernogolovka (Noginskiy Rayon, Moscow Oblast) 


|Abstract) A study was made to determine the dependence of the superconduc- 

tivity characteristics of polycrystalline titanium oxynitrides on their oxygen 
ontent. Titanium oxynitrides were produced by hydrogen reduction of titanium 
tetrachloride in a nitrogen plasma, with O:Ti ratio varied from 0 to 4.13 wt.Z 


(TiN) _.O,, Os x s 0.16). Measurements were performed on two series of 
specimens: suspensions of small granular particles 1.0 vol.% in paraffin pro- 
luced by ultrasonic treatment, and almost nonporous compact agglomerations of 
0 um particles produced by sintering of powder at 1700 K with subsequent 
innealing at that temperature for 5 h. The temperature dependence of super- 
conducting Lransition in granular particles was determined from the change 

of the diamagnetic moment in a magnetic field of 0.03 T. The dependence of 
critical temperature and field intensity as well as of field penetration depth 
and Ginzbury,-Landau parameter on oxygen indicate that stoichiometric titanium 
mononitride without oxygen is a type-I superconductor. Varying the vol.Z of 
particles and oxidizing their surface did not result in significant changes in 
superconductivity characteristics, indicating absence of any size effect. 
Figures 2, table 1, references 15: 8 Russian, 7 Western. 
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THERMODYNAMICS 


UDC 535.231.6 


ALMILTING SENSITIVITY OF THERMAL RADIATION RECEIVERS 


Moscow VESTNIK MOSKOVSKOGO UNIVERSITETA, SERIYA 3; FIZIKA, ASTRONOMIYA 
in Russian Vol 22, No 5, Sep-Oct 81 (manuscript received 31 Aug 79) pp 31-35 
/RAGINSKLY, V. B., BUCHNER, J., East Germany, and VORONTSOV, Yu. I., 
Department of Physics of Waveforms, Moscow State University 


[Abstract] Sensitivity of thermal radiation receivers is limited by effects 
such as fluctuations of heat exchange of the heat-sensing element with the 
thermostat and fluctuations of background energy flux that are inherent in all 
receivers, and also by electrical noises, heating of the sensing element by 
neasurement current (in bolometers) and friction (in receivers with thermo- 
mechanical effect) that are characteristic of the physical pecuiiarities of the 
receiver and the method of measuring the temperature of the receiving element. 
In this paper the authors consider the specific limits of sensitivity of the 
most promising thermal radiation receivers that can be operated under conditions 
of deep cooling: dilatometric radiation receivers, and superconducting and 
semiconductor bolometers. [It is shown that even at temperatures of 4 K, the 
instrumental limits of dilatometric thermal receivers and superconducting bolom- 
eters may be lower than che potential iimit due to fluctuations of heat ex- 
hange between the heat-sensing element and the ambient medium. The instru- 
rental Limit of sensitivity of semiconductor bolometers at low temperatures is 
i\igher than the potential sensitivity limit. The authors determine the level 

f the nolse temperature of amplifiers that permits attainment of potential 


sensitivity. Figure 1, references 10: 5 Russian, 5 Western. 
47-6610) 
‘SO: 1862 - END - 


33 





END OF 
FICHE 





DATE FILMED 


Qe ft) 








